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PPFMIX AND^ TA^NPgMljL. 

~ , ^othnri for the production of animal feed pellets 
The invention concerns a method tor tne prou 

with the addition of a premix. 

The invention also concerns a 
comprising fat/oil-soluble vitamins. 



method for the mixing of a vitamin premix 



Finally, the invention 
mins. 



comprises a vitamin premix comprising soluble vita- 



It is known from EP-A-682874 to add vitamins to animal feeds, said vita- 
mins existing in a fat or oil solution, by which product and by which method 
there should arise a smaller risk of the decomposition of the vitam.n ad- 
mixture. However, the publication does not disclose a method for the addi- 
tion of the total physiological vitamin requirement which is necessary .n 
connection with animal feeds, and the publication does not either state any 
method whereby this admixture of vitamins takes place under cond.uons 
where damage and decomposition of the individual vitamins, whether both 
fat and water soluble, is minimised to the greatest possible degree. 

It is the object of the present invention to provide a method whereby the 
above-mentioned problems are overcome, and whereby the percentage of 
recovery for the added vitamins is very high, whereby overdosing ,s 
avoided, and whereby it is possible to effect a spraying of liquid premtxes 
on the feed pellets, so that investments in larger plants for the handling of 
□remixes following the dry admixture method is made superfluous. 

It is also the object by this method to ensure that the processing and 
storage stability is optimised, so that the least possible decomposition of 
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alter these have been sprayed on to the industrially- 
the vitamins occurs after these ndve u 

produced feeds. 

Thrs object is achieved with a method of .he kind disdosed in the preamble. 
and aiso where the prem* is a vKamin premtx comprising tatt* and water- 
soiubie vitamins, where the surface of the feed pei.ets is sprayed wth he 
vrtamin premix. and where the feed pellets have been subjected to cooing- 
before the spraying. 

By carrying out a spraying of the feed pellets when these are produced, and 
by also carrying out a suitable cooling to a maximum of 50'C and an opt- 
mum temperature level of 25-35'C. it is possible to effect a subsequent 
spraying of the surface of the pellets with the vitamin premix. which com- 
prises both fat/oil- and water-soluble vitamins, whereby it is ensured that 
the feed pellets receive an optimum content of vitamins for the relevant 
species of animals, whether these be pigs or chickens etc. By this method, 
a far higher recovery of the added vitamins is achieved than w,th a 
corresponding dosing via a dried vitamin premix. 

The substantially improved recovery percentage for the vitamins after 
spraying is of importance for the animals" vitamin supply, and is thus also 
significant in relation to the feed control authorities. Consequently, it is im- 
portant that the dosing of vitamins by liquid spraying can be reduced 
without reducing the animals' supply of added vitamins. 

By providing a method according to the invention and as further disclosed 
in claim 2, it is achieved that the feed pellets are stored at a relatively low 
concentration of oxygen, whereby the decomposition is minimised and the 
storage stability is optimised. A storage time of 2-6 weeks, which » a 
relatively short but nevertheless a realistic storage time, thus results in the 
vitamin stability and the recovery being surprisingly great. 
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method according to the invention and as further disclosed 

ltZl \lL w*h the vitamin premix with which they are sprayed all 
l whichever animal may be invo.ved. ,n other words, th.s 

pellets can be sprayed with vitamins comprising the C vtemm. 

By providing a method according to the invention, and as further disclosed 
in claim 4, a good spraying on the individual pellets is achieved, so that any 
section of the pellets will give rise to substantially the same amount of 
concentration of the premix with which they are sprayed. 

By providing a method according to the invention and as further disclosed 
in claim 5. it h achieved that the feed pellets also come to compnse the 
minerals which may be relevant for the individual animals. 

By providing a method according to the invention and as further disc.osed 
in claim 6. the possibility is achieved of adding further nutrients such as ly- 
sine, mhehionine. threonine, leucine and isoleucine. 

By providing a method according to the invention and as further disclosed 
in claim 7, the possibi.rty is achieved for the addition of enzymes such as 
carbohydrate- and protein-spliced enzymes. 

By providing a method according to the invention and as further disclosed 
in claim 8. a saving is achieved in the amount of added phosphor, and 
which otherwise means that the selected B vrtamin should predominantly 
be riboflavin and not sodium riboflavin phosphate. 

As disclosed in the preamble, the invention also concerns a method for the 
mixing of the actual vitamin premix which is used during the spraying, and 
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xide (NaOH). 

With such a premix comprising the mentioned covenants. me po, 
sioiiity is provided of dissolving the riboflavin, which . .mportar* ,n tha n 
ZL is no. oniy advantageous from the point o, vie. of co*. but aiso 
necessa* to use as B, vitamin if phylase enzyme is to be added late, 

By providing a method according to the invention and as further diseased 
in claim 10. ft. possibWy is provided of being abie to add greater amounts 
of B 2 vitamin such as riboflavin. 

By providing a method according to the invention and as further disclosed 
in cairn 11. a reduction in the P H is achieved, so that the added riboflavin 
or sodium riboflavin phosphate is not mined by the high pH when ,s 
established by the addition of sodium hydroxide (NaOH). 

20 By providing a method according to the invention and as further disclosed 
in claim 12, an expedient composition of the oil phase is ach.eved. 

By providing a method according to the invent and as further disclosed 
in claim 13. a homogenous substance of the premix is achieved dunng 

25 stirring. 

By providing a method according to the invention and as further disclosed 
in claim 14, it is achieved that the amount of phosphate secreted by the 
animals is reduced. Moreover, the solubility of the nboflavin is ensured due 
30 to the presence of urea. 
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T he tenure o, 2MC in the P-* - - * ^ " 

ookl «ater before the addition of the phytase. 

claim 15. 

, in mnre detail with reference to the following 
The invention will be explained «n more detail wn 

example: 



LJQUID VITAMINS 




01 -B 


Choline chloride /b% solution' 


0 | 


Water phase I 


02l$ " 
"oTb 


Vitamin-Bis 2% solution 

3 anthenol 


0.610 
5.100 




04-B 


Biotin 2% to liquid vitamins 


1.040 




05-B 


Pyridoxine hydrochloride 


1.240 





Snrihim riboflavin phosphate 



0.590 
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13-B 



14-B 



15-B 



Raw material 
Urea 46 (Carbamioe j 
Nicotinamide (=niacina mide) 
Potassium sorbate 
(preservative agent) 
Tetracemindinsodiurn 

(complex binder) 
Propylene glycol (dissolution 
promoting and preservative 
agent) 
Water 



Weight in grams 
50.000 



01 -C 
02-C 
o£c~ 



Phytase solufarToOOO FTU/g 
Thiamine hydrochloride 
Menadione sodium bisulphate 
100% 



Total - 




* relevant for poultry. 



Before the 07 base is added, the P H is approx. 6. after which the base ad- 
dition results in a P H increase to approx. 10-11, which is necessary in order 
for the riboflavin (08) to be dissolved. Component 09 is then added to effect 
a reduction of the pH to around 8. in that the substance 08 is ruined by a 
P H which is too high. By carrying out a mixing as described, it is ach.eved 
that all vitamins are present in the desired concentrations, and w,thout 
destruction of these taking place. 

Generally, the carbamide weight percentage interval of the total amount will 
lie in the interval 2-1 0%. mainly around 5%. 
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„ ^ sodium riboflavin phosphate is omitted, the necessa* amount of car- 
oamide in the example will increase to 50-60 grams in order to ensure the 
solubility of the riboflavin. 

The solution itself consisting of both water-soluble as well as oil-solub.e 
vitamins is subsequent* sprayed on the feed pellets for animals. Th,s 
spraying can be effected before the peHets are stored in silos, or spraymg 
can be effected when the pellets are loaded into transport containers. Both 
solutions enable a differentiation to be made between the different animals, 
e.g. pigs vs. chickens, and differentiation in accordance with customer re- 
quirements. 

It has shown surprisingly that when this spraying of the vitamins on the 
pellets is carried out, no destruction or precipitation of the vitamins occurs, 
which means that the pellets can be considered to be particularly stable. 
The reason why no destruction occurs can possibly be that the pellets are 
stored in silos and containers in which there is a low percentage of oxygen. 

Production prirocnple 

The final preparation consists of an oil phase comprising the so-called fat- 
soluble vitamins mixed up with an adjusted amount of a suitable solubility 
product - here, use is made of Bredol 694. This mixture, preheated to 55- 
65°C. is poured/pumped in an adjusted flow down into the water phase 
containing the water-soluble components and with a temperature set at 40- 
45°C. The distribution of the oil phase with subsequent dissolution in the 
water phase, the actual solubilising process, must take place under 
constant stirring and at a suitably calm pace. 
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The mixing procedure 

JJmMsmMM JU e auxilia^ materia! 05 is added one a. a time 
^Tce. tte Gamins 01, 02 and 03 and the entrant 
04 The components are preheats in order to achieve a suable con- 
sistency for handiing. Mbdng is effected to uniformity. Hereafter, me modure 
will continue to be homogeneous. 

phaRft ■ (code BY Measured amounts of water 15 (preheated to 
approx. 45°C) are mixed with 14, in which 13, 12, 11 and 10 are dissolved 
in this order. Thereafter. 08 is added to the mixture ( insoluble in water at 
this process stage). When the material appears to be distributed uniformly 
in the water phase, the base 07 is added. Upon conclusion of the dis- 
solution of 08. the acid 09 is added and thereafter 06. 05. 04.03 and 02 one 
at a time and in this order. The product appears as a slightly opalescent 
liquid. 

ch.hincinn nh ase (A => B) : The oil phase A is now pumped in a thin and 
continuous stream down into the water phase I. which is held in constant 
movement by the slowly-moving stirring unit. Mixing is effected to uni- 
formity. 

Completion (C (A + B)) Phytase (01), performed under water phase II. is 
mixed in. after which 02 and finally 03 are dissolved. The preparation is 
now ready for use. 

in certain cases, the components 02 and 03 can be added in water phase I. 



WO 00/25599 



PCT/DK99/005S9 



Comments on the formulation 

The phytase must be included as a part of the vitamin mixture. This gives 
rise to the undesired effect that the content of the othenvise water-so.uble 
sodium riboflavin phosphate, when it exists above a certain concentrate, 
is precipitated as riboflavin. The process, which is irreversible under the 
condKions determined here, wi.l render the finished product use.ess. The 
speed at which the precipitation takes place depends first and foremost on 
the concentration of said components. 

Urea (carbamide) is used here as a solubility-promoting material for ribo- 
flavin and is optimised for the respective formulation (model). With dos.ng 
of riboflavin below a certain level, it is not always necessary to add urea. «n 
that it can be sufficient here with the declared amount of nicotinam.de (= 
niacinamide). It is otherwise well-known that this vitamin of the B-group 
similarly possesses solubility-promoting characteristics. When the use of 
urea is found in the actual context, it will form part with 2-10% related to 
weight of the total product. 

If folinic acid is included in a formulation, this is handled in the same way as 
riboflavin. The material is normally insoluble in water with neutral pH, but 
can be dissolved in basic solutions where, however, it is chemically un- 
stable. Both nicotinamide and urea serve to promote solubility. 

Urea has been selected for the reason that it exits in an acceptable degree 
of purity, and at the same time it is found to be reasonably cheap for the 
purpose. Moreover, no negative stability has been shown with regard to the 
remaining active material contents, and in the stated concentrations it must 
be considered to be harmless for internal use. 
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Liquid vitamin mixture, sprayed on after pelleting. 

, n tne foiling discussion o, the results - ^"9 ^*7e 
premix on cooled feed pellets, the tests with broilers have been ormtted ft. 
P "2 being that the liquid vitamin premix in these tests was introduced v,a 
ZL* water. However, technic* and from the point of view of nu,„„on. 
tet is nothing to prevent the sprang o, liquid vitamin premixes on poun* 
feeds and all other pelleted types of feeds. 

Preliminary investigations gave rise to a great deal of conjecture concerning 
the shown vitamin loss in the production of animal feeds, and therefore ,t 
was decided to examine whether feed pellets could be sprayed with hqud 
vrtamin premixes after cooling Wrth a better recover result - and herewith a 
better correlation between the added vitamin and the vitamin supplied to 
the animals. Similarly, it was decided to carry out production tests with de- 
creasing dosage of liquid vitamin premix compared with dry vitamin prem-x, 
the object being to determine a possible minimum dosage where the 
animals reacted via their feedstuff utilisation or growth. 

In the trial, the highest dosing of liquid premix corresponded to the dosing 
of dry vitamin premix to the control feed (index 100 corresponding to 
standard). The dosing of vitamin to the 4 remaining trials mixtures was re- 
duced to following index: 85. 70. 55 and 40. The only difference in the con- 
trol and trial feed was the premix type and the method of add.t.on. 

All mixtures were dosed with 2 kg. per ton feedstuff. 
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Table 1. 



Feeds for porkers. Recovery percentages for vitamins in 
premixes and pellets at production. 





Dry 


Feed pellets 


Liquid p 




premi 

X 


with dry premix 




Vitamin-A 


79 


58 


83 


Vitamin-E 


92 


68 


I uo 


Vitamin-Ka 


94 


4 


82 


Vitamin-Bi 


60 


39 


70 - 


Vitamin-B2 


93 


74/12 


101 


Vitamin-B6 


67 


33 


91 


Vitannin-Bi2 


42 


18 


82 


Niacin 


91 


48 


97 


Pantothenic acid 


81 


57 


98 


Biotin 


94 


40/-19 


95 



Feed pellets with 
liquid premix 



77 
85 
32 
82 

226/72 
71 
63 
90 

132/53 



5 From Table 1 it will be seen that the recovery percentages for vitamins 
sprayed on the surface of cooled feed pellets are very much higher than for 
dry vitamins which have gone through the feed production process. How- 
ever it must also be ascertained that the recovery percentages he below 
the sprayed-on amounts, with great variation from vitamin to vitamin. The 

10 investigation does not clarify the question of whether there is an actual v,- 
tamin loss due to chemical reactions upon the contact of the vitamins with 
the surface of the pellets, or whether an analysis problem is involved. 

The vitamins K 3 , B n2 and biotin had very low recovery percentages after dry 
15 addition. With liquid spraying, K 3 and biotin still have low recovery per- 
centages, but nevertheless the recover is 20 to 25 percentage po.nts 
higher. For vitamin B«,the recovery is 30 to 40 percentage points higher. 
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p , amin B - the results indicate a recovery of around 80 percent, which 
3°; 5 T -.age points higher than * dry vitamins. The spray,, 
„ o, In* B, B 6 and niacin shows recover percentages which are 30 0 
0 percent points higher than w«h the use of dry vitam.n, T he v^ns 
5 a and E have always a«rac.ed the greatest interest ,n analybcal pos.-con- 
5 1 j the vitamin contents o, the feed mixture - the averse resuKs of , e 
present tests show approximate., 20 percentage points better recovery for 
sprayed vtamin A and approx. 15 percentage points for vitamm E. 

10 The improved recovery percentages for the vHamins after spraying are 
natural* of importance for the animals' vitamin supply, and they are not 
vAhou. significance in relator, to the feed con.ro! authorities. However, the 
most important acknowledgement is that the vitamin dosing by .iqu,d 
spraying can be reduced without reducing the animals' supply of the added 

15 vitamins. 

The storage stability 

The recovery percentages for vitamins added via d^ vitamin premixes or 
20 sprayed on cooled pellets immediate* after production can not stand alone 
_ tne storage durability of the vitamins is of great importance both for the 
feed industry and the animal breeder. 

To follow up on this, samples were taken of a number of the tested feed 
25 portions after storage for 2, 4 and 6 weeks in a feed silo. The re.atively 
short storage time is considered to be appropriate for most of the feed 
mixtures used in modern animal breeding. 
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Tab,e 2 shows recovery percentages for vitamins a, production and after 
Zl ^ Lks. fee, pe»ets which on, contain nature, — 
• „„nets is set in relation to the contents in the meal product, 
me recovery ,npe l^ , ^ ^ fc ^ 

Pnr the remaining mixtures, j 
5 Iteed addl. Recovery after 2 and 4 weeks' storage ,s om^ out 
: C I space, and because they do no, infiuence the genera, ten- 

dency. 

,„ genera, it can be ascertained that a„ natural, occurring vitamins would 
1 o appear to have a greater storage stability. 

Vitamin A shows a slight storage loss after spraying, but the loss is 
considerably ,ess than expected. For the vitamins E. B 2 and B 6 . there . no 
systematic storage ,oss. and pantothenic acid added via dry premr* and ,n 
,5 nature, form appears to be very stab,e. Panteno, applied via liquid premr* 
can also be assumed to be a stable vitamin. The vitamin K, retamed after 
„ q uid applicaton ,s quickly reduced during storage and I approaches 0 *4 
weeks' storage, but the amounts shown were found upon analysis after 6 
weeks For vitamin B, there is great storage stability for natural vitamin. 
20 During the storage period. «te high recovery level after spraying fails down 
,o the same level as found with dry vitamin addition. For vitarmn B„. great 
difference is seen between the teste, both with regard to level and ten- 
dency. However, the amount of vitamin remaining after storage for 6 weeks 
wil, be consWerably higher after liquid spraying than after dry addftion. The 
25 resu,. for niacin shows a tendency towards greater loss WDh liquid spraymg 
than with dry addition, while the result for biotin hardly permits M to be 
interpreted due to the great variation in data. A guarded interpretation could 
be that there is 20 to 30 percent remaining after 6 weeks regardless of the 
method of application. 
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L same regards of the method of app.ication. The excels are 
min K,. B, and perhaps B 12 . which after liquid spraying shows some de- 
base. However, the contents of these vitamins at the start of the storage 
5 test were considerably higher after liquid spraying than with dry add.t.0. If 
there are to be reasonable amounts of vitamin K3 and B, in the feed after 
Iiq uid spraying, the feed must be used within 2 to 4 weeks after product™. 

The tests carried out show a surprisingly great process loss of all vitamins 
10 added to the feed via dry vitamin premix. The lacking vitamin recovery 
starts already after admixture with the meal product. A number of vitamins 
,ose further activity during expansion, and there is a tendency towards con- 
tinued loss during the subsequent pelleting. In feed pellets, the average 
recovery for added vitamin E and pantothenic acid is highest with approx. 
1 5 70 percent, while the recovery percentages for the remaining vitamins lie a 
good 50 to approx. 25 percent down. Vitamin K 3 is particular in that it more 
or less disappears. 

The average recovery percentages for vitamins sprayed on feed pellets 
20 after cooling lies from 15 to 60 percentage points higher than for vitamins 
added in the form of dry vitamin premix (table 1). 

Since at the same time the storage stability for the vitamins with up to 4 
weeks' storage of the feed mixtures is generally the same regardless of the 
25 method of application, the animals are provided with considerably higher 
amounts of vitamin at the same vitamin dosing to the feed when the vita- 
mins are sprayed on as liquid premix. 

The content of natural B vitamins proves to be extremely stable during 
30 processing, and even with a tendency towards increasing content during 
the feed production process. With the content level taken into con. 
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aeration « is not cunous that a feed mixture seidom or never faiis a. .he 
^Iro, ,or .he content ot B vitamin, T h e same appiies to a «,n- 
iderabie extent re 8 ardin 9 vitamin E. Vitamin A and especaHy v,,am, n* 
o no, have this.natura, ba*up. and since both vitamins in synth* torn, 
5 are somewhat or very sensitive to processing, i. is obvious that post-con.ro, 
here will reveal many failures. 

The recovery percentages in pellets for vitamins added via diy vitamin pre- 
mixes show that there is a very poor correlation between the declared vte- 
10 min content (added) in the feed mixtures and that amount which reaches 
the animals. The relationship is considerably better when the pellets are 
sprayed with vitamins. In light of this, it was natural to carry out an ,n- 
vestigation into whether the animals in production tests reacted to reduced 
vitamin addition via liquid premix sprayed on the cooled feed pellets. 

15 The results of the production tests showed that porkers did not react to a 
reduction of vitamin allocation via liquid spraying of 60 percent of the pre- 

scribed dry vitamin addition. 

20 The tests performed show that a considerably higher percentage of the 
added vitamins reach the animals when the vitamin premix is sprayed on 
the finished feed or dosed via the drinking water. Consequently, due to the 
elimination of the process loss, the animals" vitamin requirements can be 
covered with a smaller addition of vitamins after pelleting. 

25 

The concept involves the addition of phytase enzyme to expanded/pelleted 
poultry feeds and pig feeds. When the enzyme is sprayed on cooled feed 
pellets together with the vitamin premix, the full enzyme activity is retained, 
which gives rise to the release of 60 to 70 percent of the organically-bound 
30 phosphor in vegetable feed raw materials. Furthermore, smaller amounts of 
amino acids, carbohydrates and micro-minerals are released. As a con- 
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sequence of the use of enzymes and reduced dosing of m.nera. phosphate, 
it is expected that the concentration of phosphor in the manure and the d,s- 
charge to the environment can be reduced by 20 to 25 percent. 

5 The micro-minerals in a liquid micro-mineral mixture are 100 percent dis- 
solved the result being that the accessibility to and the absorption by the 
animals is greater than with the use of traditional salts. As a consequence, 
the dosing of micro-minerals to industrially-produced feeds can be reduced, 
with subsequently less discharge to the environment. 

1 ° The new products can be delivered in packaging which can be handled by 
truck, and the products are conveyed from the packaging to the spraying 
equipment in the feed mill through closed piping systems. This results in 
considerable advantages for the animal feed industry, both with regard to 

1 5 handling as well as the working environment. 



